
US 20070265559Al 

(12) Patent Application Publication (10) Pub. No.: US 2007/0265559 A1 
(19) United States 

Kunishige et al. (43) Pub. Date: NOV. 15, 2007 

(54) TRANSFUSION SAFETY DEVICE 

(75) Inventors: Takahiko Kunishige, Hiroshima-shi 
(JP); Naoki Miyamoto, Hiroshima-shi 
(JP) 

Correspondence Address: 
WENDEROTH, LIND & PONACK, LLP 
2033 K STREET N. W. 
SUITE 800 

WASHINGTON, DC 20006-1021 (US) 

(73) Assignee: JMS CO., LTD., Hiroshima (JP) 

(21) Appl. No.: 11/662,338 

(22) PCT Filed: Dec. 19, 2005 

(86) PCT No.: PCT/JP05/23230 

§ 371(c)(1), 
(2), (4) Date: Mar. 8, 2007 

(30) Foreign Application Priority Data 

Dec. 20, 2004 (JP) .................................... .. 2004-368305 

Publication Classi?cation 

(51) Int. Cl. 
A61M 5/00 (2006.01) 

(52) Us. or. ................................................................ .. 604/7 

(57) ABSTRACT 

A ?rst object is to offer a safety device that allows to 
effectively solve problems regarding transfusion including 
free-?ow issues in the case Where the transfusion tube comes 
oif from the transfusion pump, by employing a compara 
tively simple structure constructed at a loW cost. A second 
object is to offer a safety device that can be neWly added to 
an existing transfusion pump having no safety device. Spe 
ci?cally speaking, the case 100 in a tubular shape having a 
base, the compression spring 130, and the clamp 10 having 
the movable body 120 are set in the socket 20 having a 
cross-sectional shape of a square bracket. When the clamp 
10 is set in the socket 20, the through-holes 101 and 121 
become open, Which alloWs distribution of ?uid in the 
transfusion tube. On the other hand, When the clamp 10 
becomes detached from the socket 20, the tension of the 
compression spring 130 causes the movable body 120 to 
slide, and the through-holes 101 and 121 are closed. As a 
result, the transfusion tube is blocked off, preventing the 
occurrence of a free How. 
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TRANSFUSION SAFETY DEVICE 

TECHNICAL FIED 

[0001] The present invention relates to a transfusion safety 
device attached to a transfusion pump, in particular to 
improved technology for a safety mechanism operating 
When the transfusion tube comes o? from the transfusion 
pump. 

BACKGROUND ART 

[0002] At hospitals and medical facilities, transfusion sys 
tems are used in Which a transfusion tube is put on a 

transfusion pump in order to send liquid medication, nutri 
tional supplement, blood or the like to a patient or a solution 
sending line at predetermined speed and timing. 

[0003] As the transfusion pump, a peristaltic pump is in 
Wide use, as disclosed in Patent References l and 2. The 
peristaltic pump comes in a ?nger-type having multiple 
?ngers (projections) and a roller-type having multiple cylin 
drical rollers. When the pump is in use, the transfusion tube 
is set so as to abut on the ?ngers or the rollers. At the driving, 
the peristaltic motion of the ?ngers or the rotational motion 
of the rollers ?rmly applies pressure in a manner that strokes 
the side surface of the transfusion tube to thereby squash and 
deform the transfusion tube. This causes peristaltic motion, 
Which distributes liquid medication in the tube in a certain 
direction. In medical practices, the ?oW rate of the liquid 
medication in the transfusion tube is adjusted by appropri 
ately setting the peristaltic motion of the ?ngers or the 
rotational speed of the rollers of the transfusion pump, its 
driving time, a drip rate on the drip chamber, the diameter of 
the transfusion tube, and the like, Whereby the liquid medi 
cation is adequately administered to the patient or solution 
sending line. 

[0004] NoW then the transfusion pump has possibilities of 
the transfusion tube accidentally coming olf from the trans 
fusion pump. In such case, if the drive poWer of the 
transfusion pump ceases to Work on the transfusion tube, 
there is a danger of causing a so-called free ?oW, i.e. a freely 
falling ?oW of the infusion under the force of gravity (a 
gravity fall). 
[0005] To avoid the risk, Patent References l and 2 
disclose a safety mechanism for preventing the occurrence 
of a free ?oW as a mechanism of the transfusion pump. 
Speci?cally speaking, a safety clamp is provided near a 
position Where the transfusion tube is set up and the setup 
position is then protected by the pump door. In the case 
Where the door is opened due to an error in operation or the 
like When the transfusion pump is being driven, the safety 
clamp is automatically activated to block o? the transfusion 
tube so that the infusion is stopped. 

[0006] <Patent Reference l> Japanese Laid-Open Patent 
Application 2004-57577 

[0007] <Patent Reference 2> Japanese Laid-Open Patent 
Application 2000-300667 

DISCLOSURE OF THE INVENTION 

[0008] [Problems that the Invention is to Solve] 

[0009] HoWever, the operation of the safety mechanism 
for the transfusion pump described in Patent References 1 
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and 2 is designed based on the assumption that the transfu 
sion tube is set to the transfusion pump, and has not been 
built by taking into account safety measures for the event in 
Which the transfusion tube is completely detached from the 
transfusion pump. Therefore, the above mechanism of the 
safety clamp and the like does not operate in the case, for 
example, When a considerable pull force has been applied to 
the transfusion tube due to an operation mistake by a nurse 
or an unexpected accident and the transfusion tube has 
completely come olf from the transfusion pump. 

[0010] There is another problem related to the conven 
tional safety mechanism: the safety mechanism is almost 
integrally built With the transfusion pump for structural 
reasons. Accordingly, in order to achieve the elfects, pur 
chasing a transfusion pump having the mechanism is nec 
essary, and thus the safety mechanism cannot be neWly 
added to a transfusion pump already in use in medical 
practices or a transfusion pump With no safety mechanism. 

[0011] Given these factors, there is thought to be still room 
for improvement in the safety mechanism for the transfusion 
system regarding free-?oW protection and the like. 

[0012] The present invention has been made in vieW of the 
above issues, and has a ?rst object of offering a transfusion 
safety device that alloWs to effectively solve problems 
regarding transfusion including free-?oW issues in the case 
Where the transfusion tube comes olf from the transfusion 
pump, by employing a comparatively simple structure con 
structed at a loW cost. 

[0013] A second object is to offer a safety device that can 
be neWly added to an existing transfusion pump having no 
safety device. 

[0014] [Means to Solve the Problem] 

[0015] In order to solve the above issues, the present 
invention is a transfusion safety device comprising a clamp 
attached to a transfusion tube and a socket in Which the 
clamp is stored in a freely detachable manner. Here, the 
clamp has a structure in Which ?uid in the transfusion tube 
is released When the clamp is stored in the socket. When 
external force is applied to the transfusion tube, the clamp 
becomes detached from the socket. In the case When being 
detached from the socket, the clamp blocks olf the distri 
bution of the ?uid by pressing the transfusion tube. 

[0016] Here, the clamp may include: an insertion path into 
Which the transfusion tube is inserted; and a movable 
mechanism that blocks olf the distribution of the ?uid by 
changing diameter of the insertion path. 

[0017] In addition, the clamp may include: a case having 
a 1st through-hole and a holloW part that communicates With 
the 1st through-hole; a movable body Which is slidably 
stored in the holloW part and has a 2nd through-hole; and a 
bias unit that slidably biases the movable body in the holloW 
part. Here, the movable mechanism causes the movable 
body to slide in the holloW part using the bias unit so that the 
1st and 2nd through-holes overlap each other in an aperture 
direction thereof to form the insertion path, and changes the 
diameter of the insertion path by adjusting the degree of 
overlap betWeen the 1st and 2nd through-holes. 

[0018] To be more speci?c, the clamp may have a struc 
ture in Which: (a) the 1st through-hole and another lst 
through-hole, Which is paired With the 1st through-hole, are 
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positioned on a lateral face of the case in a tubular shape 
having a base, (b) the movable body having the 2nd through 
hole is stored in the holloW part of the case together With the 
bias unit, and (c) the movable body slides in a longitudinal 
direction of the case, Which results in changing (i) length of 
the clamp in a longitudinal direction thereof and (ii) the 
diameter of the insertion path. Here, the socket includes 
paired locking Walls Whose distance therebetWeen is smaller 
than the length of the clamp detached from the socket. The 
clamp further has a structure in Which the movable body is 
pushed toWard the case against the bias unit, and stored 
betWeen the paired locking Walls of the socket With the 1st 
and 2nd through-holes being open. 

[0019] Note that the bias unit can be a spring. 

[0020] In addition, the clamp may have one or more slits 
to guide the transfusion tube into an insertion path from a 
lateral side of the case. 

[0021] Furthermore, the clamp can be stored in the socket 
With the slits facing the socket. 

[0022] Additionally, the clamp may become detached 
from the socket in the longitudinal direction of the transfu 
sion tube. 

[0023] The present invention is also a transfusion pump 
set, in Which the transfusion safety device above is attached 
to a transfusion pump. 

[0024] Here, the socket may be attached to the transfusion 
pump With a higher strength than a pull force required to 
detach the clamp. 

[0025] [Advantageous Effects of the Invention] 

[0026] The transfusion safety device of the present inven 
tion having the structure above is a system in Which the 
clamp and the socket are detachable from each other. Here, 
the clamp has a structure that limits the infusion volume of 
the transfusion tube When it is detached from the socket. 

[0027] According to the structure, While the socket is ?xed 
onto the transfusion pump, the transfusion tube is attached 
to the clamp, Which is then stored in the socket. In this state 
of things, the transfusion tube is attached to the pump, 
Whereby normal driving is performed. Here, in the event that 
the transfusion tube comes off from the transfusion pump, an 
external force is applied to the clamp as Well as the trans 
fusion tube, and these tWo become detached from the socket. 
This causes the clamp to operate so as to press the transfu 
sion tube, Which effectively prevents a problem of a free 
How or the like. 

[0028] Conventional safety devices for preventing a free 
How described Patent References l and 2 are integrally 
incorporated With a transfusion pump as a component. 
Therefore, in the case When the transfusion tube becomes 
completely detached from the pump, there is no Way to 
operate the safety mechanism. HoWever, this problem can be 
fundamentally solved by using the transfusion safety device 
of the present invention With the transfusion pump. 

[0029] In addition, the transfusion safety device of the 
present invention can be retro?tted to an existing transfusion 
pump in an attached manner by ?xing the socket at a desired 
location on the pump using various kinds of ?xing members, 
such as an adhesive tape, adhesive agent, or a screW. The 

transfusion safety device, thus, has signi?cantly expanded 
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versatility. Accordingly, there is no need to buy a neW 
transfusion pump for obtaining the safety device, Which 
realiZes excellent cost performance. Furthermore, the struc 
ture is comparatively simple and thus the practicability is 
high. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0030] FIG. 1 is a perspective vieW shoWing a structure of 
a transfusion safety device (clamp set) of Embodiment l; 

[0031] FIG. 2 shoWs a structure and operations of a clamp; 

[0032] FIG. 3 shoWs a transfusion pump set using the 
clamp set; 

[0033] FIGS. 4A and 4B shoW states of the clamp being 
attached and detached, respectively; 

[0034] FIG. 5 shoWs a state in Which the transfusion tube 
is detached from the transfusion pump; 

[0035] FIGS. 6A, 6B and 6C shoW variations of the clamp; 

[0036] FIG. 7 shoWs a structure ofa clamp set of Embodi 
ment 2; and 

[0037] FIG. 8 shoWs a structure of a clamp set of Embodi 
ment 3. 

EXPLANATION OF REFERENCES 

[0038] MG1, MG2 magnet 

[0039] 1 transfusion safety device (clamp set) 

[0040] 2 transfusion pump 

[0041] 10, 11, 12, 13, 14 clamp 

[0042] 20, 25, 26, 27 socket 

[0043] 100, 106, 107, 108 case 

[0044] 102, 152 case slit 

[0045] 104 holloW part 

[0046] 122 movable-body slit part 

[0047] 123 stopper 

[0048] 120, 140, 150 movable body 

[0049] 130 spring 

[0050] 170 engaging part 

[0051] 171a, 1711) split pin 

[0052] 172a, 1721) bevel part 

[0053] 180 scissor-type clamp 

[0054] 181a, 1811) paired arm 

[0055] 201, 202 locking Wall 

[0056] 205 ?xing Wall 

[0057] 210 cover 

[0058] 221 socket ?tting position 

[0059] 221a stage 

[0060] 221b depression 

[0061] 1811a, 1811b operation part 
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BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0062] 
[0063] FIG. 1 shows a structure of a clamp set that is a 
transfusion safety device of Embodiment 1. FIG. 2 is given 
in order to explain the structure and operations of the clamp 
in detail. 

1. Structure of Transfusion Safety Device 

[0064] Embodiment l is composed of a clamp 10 and a 
socket 20 housing therein the clamp 10, as shoWn in FIG. 1. 

[0065] The socket 20 is formed by, for example, injection 
molding of a resin material. The socket 20 has a rectangle 
plate-like ?xing Wall 205 in the center, and a pair of locking 
Walls 201 and 202 are located at both ends of the ?xing Wall 
205 in the longitudinal direction (y direction) so as to form 
a square bracket shape With the ?xing Wall 205. Further 
more, a bottom Wall 203 is located at the loWer lateral side 
of the square-bracket body in a manner of extending from 
the locking Wall 202 to the ?xing Wall 205. HereWith, Within 
the socket 20, a rectangular-parallelepiped space is created 
by respective Walls 201-203 and 205 surrounding thereof. A 
cutout 204 is provided betWeen the bottom Wall 203 and the 
locking Wall 201 in accordance With through-holes 101 and 
121 to be hereinafter described. 

[0066] An example of the siZe of the socket 20 is 21 mm, 
32 mm, and 16 mm in the x, y, and Z directions, respectively, 
With a thickness of 5 mm. 

[0067] A tWo-sided tape or adhesive agent, Which are 
examples of means to lock the socket 20 on the transfusion 
pump, is provided on the surface of the ?xing Wall 201 
located at the back of the ?gure, and the socket 20 is 
retro?tted in a ?tting position 221 of a transfusion pump 2 
as shoWn in FIG. 3. The socket 20 should be ?tted With 
strength enough to hold it in the case When the clamp 10 
comes olf therefrom (this case is to be hereinafter 
described). In other Words, the socket 20 should be ?tted 
With enough strength so as not to become disengaged from 
the transfusion pump together With the clamp 10. As the 
locking means, a hook, a hook and loop fastener, a screW can 
be also used. Furthermore, the socket 20 may be made from 
a material including a magnetic substance, and thereby can 
be locked using the magnetic force. As a matter of course, 
the ?tting position in the transfusion pump has to be made 
of a metal or the like in the case When a magnetic substance 
is used. 

[0068] FIGS. 2A and 2B are partially transparent vieWs 
shoWing the structure and operations of the clam 10. Accord 
ing to the states of a compression spring 130, FIG. 2A shoWs 
the clamp 10 With the compression spring 130 being in a 
stretched state When the clamp 10 is disengaged from the 
socket; FIG. 2B shoWs the clamp 10 stored in the socket 20 
(the compression spring 130 is being compressed). In FIGS. 
2A and 2B, a movable body 120 is shoWn in hatching to 
facilitate visualiZation of its position Within a case 100. 

[0069] As shoWn in the ?gures, the clamp 10 includes the 
case 100, the movable body 120, the compression spring 130 
and the like. 

[0070] The case 100 is made of a resin material and has a 
holloW cylindrical body With a base. A through-hole 95 is 
provided at one end in the longitudinal direction, and has a 
case through-hole 101 at a location closer to the through 
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hole 95. This case through-hole 101 is used for inserting a 
transfusion tube 33 thereto (see FIG. 4). On the other end, 
a case end part 103 is formed and projects in a stepped 
manner so as to come into contact With the locking Wall 202 
of the socket 20. The cross section of the case 100 has a 
shape of a moderate square frame so as to facilitate the user 
to attach and detach the case 100 to and from the socket 20. 

[0071] At the case through-hole 101, a slit 102 commu 
nicated With the outside is provided so that a transfusion tube 
can be attached from the lateral side of the case 100. 

[0072] Additionally, in a holloW space 104 of the case 100, 
the compression spring 130 and the movable body 120 are 
sequentially stored, as shoWn in FIG. 2A. 

[0073] The compression spring 130 is a coil spring made 
of a metallic material, such as stainless and nickel alloy. 
Within the holloW space 104 of the case 100, the compres 
sion spring 130 normally pushes up the movable body 120 
to the side of the through-hole 95 With tension; When the 
clamp 10 is placed in the socket 20, hoWever, the compres 
sion spring 130 is compressed at a predetermined pressure. 

[0074] The movable body 120 is made of the same resin 
material used for the case 100, and has a rectangular 
parallelepiped shape With a contour set in the holloW space 
104 of the case 100. On the lateral face, a movable-body 
through-hole 121, Which has the same shape as the case 
through-hole 101, and a slit 122 are formed. According to 
the structure, the movable body 120 is provided so as to 
slidably move in the holloW part 104 of the case 100 in the 
longitudinal direction of the case 100 (A-A' direction). The 
movable body 120 is normally biased by the compression 
spring 130 in a manner to move in the A' direction; hoWever, 
the movable body 120 moves in the A direction against the 
bias of the compression spring 130 When an external force 
is applied thereto-for example, When it is placed betWeen the 
paired locking Walls 201 and 202. When the movable body 
120 has shifted in the A direction, the case through-hole 101 
and the movable-body through-hole 121 coincide With each 
other, and thereby the insertion path of the transfusion tube 
3 is obtained (see FIG. 2B. Contrarily, When the movable 
body 120 has shifted in the A' direction, the diameter of the 
through-hole changes as a result that the case through-hole 
101 and movable-body through-hole 121 become out of line, 
and the insertion path is closed (FIG. 2A)). At this point, the 
movable body 120 projects over the case 100, and the 
projected portion is a movable-body end part 125, Which is 
symmetrical to the case end part 103. 

[0075] In the socket 20, the distance betWeen the locking 
Walls 201 and 202 is arranged to be shorter than the length 
of the clamp 10 detached from the socket 20, and thereby a 
compression force is applied to the movable body 120 in the 
A direction When the clamp 10 is placed in the socket 20. 

[0076] Note that a projected stopper (claW) 123 is formed 
at one end of the movable-body through-hole 121, and the 
stopper 123 locks With a peripheral part of the case through 
hole 101 When the movable body 120 is shifted in the A' 
direction, Whereby preventing the movable body 120 from 
coming olf from the case 100. 

[0077] The clamp 10 and socket 20 may be made of a 
material other than a resin material, for example, a metallic 
material. 
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[0078] When being placed in the socket 20, the clamp 10 
has the slit 102 face the socket 20 side. This is preferable 
because the transfusion tube 3 is effectively prevented from 
coming off from the clamp 10. 

[0079] 2. Fitting to Transfusion Pump and Effect of Clamp 
Set 

[0080] FIG. 3 shoWs a structural example of a transfusion 
pump set comprising the transfusion pump 2, a clamp set 1, 
and the transfusion tube 3. 

[0081] The transfusion pump 2 shoWn in FIG. 3 is a 
publicly knoWn peristaltic pump, and a peristaltic roller is 
housed in a box-type case 220. On the front face of the case 
220, a display unit 222, an operation unit 227, a pump 
interior, a transfusion set unit 223, a pump door 210, a door 
lever 211, and the like are provided. The case 220 also 
houses a control circuit (not shoWn) for receiving user 
information that is input from the operation unit 227 and 
driving the roller according to the setup. 

[0082] On the display unit 222, the How rate of infusion, 
infusion volume, drip rate, and various pump states (pres 
ence or absence of air bubbles, ?uid dripping or not, door in 
an open or closed state, state of internal batteries, state of the 
block sensor, etc) are displayed, as shoWn in FIG. 3B, When 
the transfusion pump 2 is being driven. 

[0083] In the operation unit 227, main buttons including a 
poWer button, a drive start/ stop button, and a setting input 
button are provided along With buttons for adjustment, such 
as a memory clear button and a setting change button. 
Transfusion conditions input thereto is transmitted to a 
control circuit inside the case 220 and stored in a memory 
unit of a microcomputer in the circuit. 

[0084] The pump door 210 is provided on the case 220 
With a hinge, Which alloWs the pump door 210 to be opened 
and closed freely. In addition, the pump door 210 covers the 
entire pump interior of the pump case 220, in Which the 
transfusion tube 3 is set. 

[0085] In the upper part of the pump interior, the back side 
of the locking Wall 205 of the socket 20 is af?xed using a 
tWo-sided tape or the like, and thereby the clamp set 1 of 
Embodiment l is set up in the transfusion pump 2. 

[0086] On the doWnstream side from the clamp set 1, the 
transfusion set unit 223 housed in the case 220 is located. As 
to the transfusion set unit 223, a ?nger unit 224, Which is 
composed of multiple disk-shaped projections and to Which 
driving forces of the peristaltic roller is transmitted, is 
arranged so as to be decentered With respect to the driving 
axis and exposed to the outside, as shoWn in FIG. 3A. When 
the transfusion pump 2 is being driven, the pumping action 
is created by each of the decentered projections sequentially 
pressing the transfusion tube 3 and making peristaltic 
motion to ?rmly stroke the transfusion tube 3. 

[0087] In the center of the ?nger unit 224, a clip-type 
block sensor 225 is provided to hold the transfusion tube 3. 

[0088] On the doWnstream of the transfusion set unit 223, 
a door safety clamp 226 is provided. This is a structure for, 
When the pump door 210 opens for some reason during the 
transfusion pump 2 being driven, holding the transfusion 
tube 3 so as not to come off from the transfusion set unit 223. 
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[0089] Additionally, on the pump case 220, grooves 230 
and 231 are provided for guiding the transfusion tube 3. 

[0090] According to the clamp set With the above struc 
ture, the user (eg a nurse) ?rst attaches the transfusion tube 
3 to the transfusion pump 2 before use. An example of the 
attachment order is shoWn in FIG. 3A from A to E: the 
groove 230, the clamp 10, the transfusion set unit 223, the 
door safety clamp 226, and then the groove 231. 

[0091] Here, the attachment of the transfusion tube 3 to the 
clamp 10 is made by inserting the transfusion tube 3 into the 
through-holes 101 and 121 of the clamp 10. As shoWn in 
FIG. 1, providing the slits 102 and 122 on the clamp 10 
alloWs the clamp 10 to be set in place Without need of 
hauling in the end of the transfusion tube 3 and inserting it 
into the through-holes 101 and 121, Which improves the 
operationality. After the transfusion tube 3 is attached to the 
clamp 10, the clamp 10 is placed in the socket 20. 

[0092] After the completion of the attachment, the user 
closes the pump door 210 and locks the pump door 210 
being in a closed state using the door lever 211. While 
maintaining the state, the user drives the transfusion pump 
2 (the state shoWn in FIG. 3B). Here, FIG. 4A shoWs the 
condition of the clamp set 1 corresponding to the state of 
FIG. 3A. The clamp 10 is placed in the socket 20, and this 
state alloWs the liquid medication in the transfusion tube 3 
to How therethrough. 

[0093] In the case When the transfusion tube 3 is pulled as 
a result of some strong force being applied due to the nurse’ s 
erroneous operation (speci?cally speaking, forgetting to 
close a clench attached to the transfusion tube) or from any 
cause such as application of unexpected stress, the pump 
door 210 opens as shoWn in FIG. 5, and the clamp 10 comes 
off from the socket 20. Here, if the pull force is relatively 
loW and the transfusion tube 3 remains ?xed to the safety 
clamp 226, the clamp 226 operates as the pump door 210 
opens, Which leads to actuation of the safety mechanism that 
blocks the transfusion tube 3, as in the conventional mecha 
nism. HoWever, according to the conventional mechanism, if 
the transfusion tube 3 is detached also from the safety clamp 
226, a safety device provided on the transfusion pump 2 
does not operate, causing a problem of a free How or the like. 

[0094] According to Embodiment 1, therefore, When the 
clamp 10 is detached from the socket 20, as shoWn in FIG. 
4B, due to relatively large pull force, the movable body 120 
sticks out from the through-hole 95 of the case 100 due to 
the bias of the compression spring 130, and the movable 
body through-hole 121 moves relatively to the case through 
hole 101. Then, the transfusion tube 3 is pinched at the sides 
and deformed under pres sure. With this operation, the inside 
of the transfusion tube 3 is blocked off, and thus a (stopper) 
mechanism for preventing the How of infusion is realiZed. 
Namely, Embodiment l is capable of offering high perfor 
mance for effectively preventing a problem of a free How 
and the like even after the transfusion tube 3 has been 
completely detached from the transfusion pump 2. 

[0095] The clamp set 1 of Embodiment 1 has expanded 
versatility because of not depending on the structure of the 
transfusion pump, and has an advantage of being able to be 
attached to an existing transfusion pump in an attached 
manner at a desired location by a tWo-sided tape, adhesive 
agent, or screW. Therefore, the clamp set of the present 
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invention can be provided to almost all types of existing 
transfusion pumps in an attached manner, and therefore 
eliminates the necessity of neWly buying a transfusion pump 
With a safety device, as in conventional cases. Thus, the 
clamp set of the present invention utiliZes an existing 
equipment e?cectively, enabling excellent cost performance. 

[0096] Application of the clamp set 1 of the present 
invention is not limited to the transfusion pump 2; the clamp 
set 1 can be applied also to a liquid medication administra 
tion system and a transfusion set Which is used, for example, 
for intravenous drip and includes a transfusion bag, a clench, 
a transfusion tube, a drip chamber and the like. 

[0097] 3. Variations in Transfusion Device 

[0098] The clamp set of the present invention, Which 
serves as a transfusion safety device, is not limited to the 
structure of Embodiment l, and can take another structure as 
long as the clamp is detachable from the socket, and blocks 
the transfusion tube When detached from the socket. 

[0099] FIG. 6 shoWs variations of the clamp set of 
Embodiment l. 

[0100] FIG. 6A shoWs a structural example (Variation 1) 
that locks the clamp by a part of the socket penetrating into 
the clamp. 

[0101] Although having basically the same structure as the 
clamp 10, a clamp 11 of Variation 1 is characteriZed by being 
provided on the middle of the lateral face of the case 106 
along the longitudinal direction and communicates With the 
holloW part 104, and a rectangular-parallelepiped movable 
body 140 is placed in the case With a tab 141 exposed. 

[0102] In order to place the clamp 11 in a socket 25, the 
user pushes doWn the tab 141 along the slit 111 and thus 
compresses the compression spring 130, and inserting a 
rod-like projection 251 of the socket 25 into a hole 110 and 
the slit 111. Thereby, the clamp 11 is attached to the socket 
25. With this type of clamp 11, similar effects to that of 
Embodiment 1 can be realiZed by the movable-body 140 
sliding inside the clamp 11 With the use of the guide 
mechanism of the slit 111 and tab 141. 

[0103] The spring housed in the clamp case is not limited 
to the structure that pushes out the movable-body to the 
outside When the spring has the rest length. FIG. 6B shoWs 
a structural example (Variation 2) in Which a spring is biased 
in the compression direction and becomes stretched When 
the clamp is placed in the socket. 

[0104] In Variation 2 shoWn in the ?gure, a case 107 of a 
clamp 12 and a movable-body 150 have through-holes 1121 
and 1531, respectively, and a socket 26 has a pair of shaft 
locking units 261 and 262, Which have been made to ?t to 
the diameters of the trough-holes 1121 and 1531. 

[0105] The movable-body 150 is connected to the com 
pression spring 130 in the holloW part 104 inside the case 
107, and is normally biased in the compression direction 
inside the case 107 by the contraction force of the compres 
sion spring 130. On the movable-body 150, a brim 154 is 
formed at the end, and the movable-body 150 is normally 
hidden in the case completely due to the contraction of the 
compression spring 130 and the through-hole 151 is closed. 
On the other hand, When placed in the socket 26, the pair of 
shaft locking units 261 and 262 are inserted into the through 
holes 1121 and 1531, and the through-hole 151 is open as 
shoWn in FIG. 6B. According to the structure, similar effects 
to that of Embodiment 1 can be realiZed. In addition, 
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Variation 2 also has a merit of contributing to doWnsiZing 
since the clamp being detached from the socket 20 has a 
shorter length than When it is placed in the socket 20. 

[0106] Furthermore, the number of through-holes pro 
vided on the clamp is not limited to one and can be more 
than one. Variation 3 shoWn in FIG. 6C is characterized in 
that another through-hole 161 and slit 162 are provided on 
a case 108 of a clamp 13, Which is placed in a socket 27. 
Other than this point, the clamp 13 has the same structure as 
the clamp 10 of Embodiment l. 

[0107] According to Variation 3, besides the effects of 
Embodiment l, the attachment method of the transfusion 
tube 3 can be changed because of the through-holes 161 and 
slit 162 being provided. Namely, When attached to the 
transfusion pump 2 shoWn in FIG. 3, the transfusion tube 3 
can be attached using the slit 102. On the other hand, When 
the transfusion tube 3 cannot be extended in the up and doWn 
directions of the pump due to, for example, constraints on 
the ?tting position to the transfusion pump and the shape of 
the transfusion pump, the transfusion tube 3 can be folded in 
a U-shape using the through-hole 161 and slit 162. With 
such an idea, Variation 3 excels in handling the transfusion 
tube 3. 

[0108] Note that, When Variation 3 is applied, attention 
must be paid so as not to break the tube and block oif the 
inside of the tube due to folding the transfusion tube 3. 

[0109] 4. Other Particulars 

[0110] In Embodiment l, the clamp set is located on the 
upstream side With respect to the ?tting position of the 
transfusion pump; hoWever, it can be set on the doWnstream 
side of the transfusion pump. In addition, more than one 
clamp may be attached to one transfusion tube. 

[0111] In Embodiment l, the transfusion tube has a struc 
ture that alloWs blood or liquid medication to How there 
through. It is a matter of course, hoWever, that the infusion 
is not limited to these, and the transfusion tube may have a 
structure that alloWs other solutions, such as Water and 
physiological saline Water. 

EMBODIMENT 2 

[0112] The folloWing describes Embodiment 2 of the 
present invention, With a focus on differences from Embodi 
ment 1. 

[0113] The structure of the clamp set of Embodiment 1 
above is formed by taking into account mainly the case that 
the transfusion tube 3 accidentally comes oif from the pump 
When the transfusion tube 3 is unexpectedly pulled during 
the pump being driven. The present invention is hoWever not 
limited to such a case, and the clamp may be set in operation 
When the cover 210 is unnecessarily opened. 

[0114] FIG. 7 is a partially enlarged ?gure shoWing a 
structure around a socket ?tting position 221 of Embodiment 
2. The ?gure shoWs a pump looked doWn from the top. 
Embodiment 2 has a structure in Which the clamp set is ?tted 
to the back side of the cover 210. 

[0115] The clamp 14 is largely the same as the clamp 10; 
hoWever, the clamp 14 has, as a ?rst engaging part, an 
engaging part 170 comprising split-pin type projections 
171a and 17119 on the lateral side at a location facing the 
socket ?tting position 221. On the other hand, at the socket 
?tting position 221 facing the engaging part 170, a stage 
22111 is provided as a second engaging part having a 
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depression 221!) Which reversibly engages With the engaging 
part 170. The strength of the engagement betWeen the 
engaging part 170 and the depression 221!) is set larger than 
the strength required disengaging the clamp 14 from the 
socket 20. 

[0116] In addition, an oblique angle is partially formed, on 
both end parts of the clamp 14 in the longitudinal direction, 
at locations adjacent to the socket 20, and bevel parts 172a 
and 17219 are provided. These alloW the clamp 14 to ?t quite 
smoothly into the socket 20. 

[0117] According to the structure above, the user ?rst 
attaches the transfusion tube 3 to the clamp 14, and sets these 
on the stage 221a. At this point, the engaging part 170 of the 
clamp 10 engages With the depression 221!) of the stage 
221a, and a stable setup is obtained (FIG. 7A). In this state, 
the cover 210 is closed, and then the clamp 14 is automati 
cally attached to the socket 20 in a quite smooth manner due 
to the action of the bevel parts 172a and 1721) (FIG. 7B). 
HereWith, the transfusion condition of the transfusion tube 3 
becomes free. 

[0118] In this state, if the cover 210 becomes unexpectedly 
opened, the socket 20 moves With the cover 210. On the 
other hand, the clamp 14 becomes detached from the socket 
20 due to the engagement effect of the engaging part 170 and 
the depression 221!) and remains on the pump side. Then, 
due to the release of the clamp 14 from the socket 20, the 
movable body 120 projects from the clamp 14 and the 
transfusion tube 3 is blocked off (FIG. 7C). 

[0119] According to Embodiment 2 performing the above 
operations, effects almost similar to those of Embodiment 1 
can be realiZed. Moreover, the occurrence of a free How can 
be prevented by blocking off the tube 3 in conjunction With 
the opening of the cover 210 even if a direct pull force on 
the transfusion tube 3 is not exerted. As a result, Embodi 
ment 2 offers higher safety level as compared to Embodi 
ment 1. 

[0120] In addition, Embodiment 2 can be realiZed by 
attaching the stage 221a and clamp set 1 to a common 
transfusion pump at predetermined positions thereon, and 
thus has signi?cantly expanded versatility. Note that the 
depression 221!) may be provided directly on the body of the 
pump Without the stage 221a. 

[0121] After the engagement, the clamp 14 can be easily 
detached by pushing doWn the split pins 171a and 17119 from 
the sides or tilting the clamp 14 With respect to the stage 
221a. 

[0122] It is a matter of course the structure of the engaging 
part 170 using the split pins 171a and 17119 is one example, 
and any structure can be used as long as the engagement 
effect is realiZed so that the clamp is ?xed onto the stage side 
When the cover is opened. For example, the above effect can 
be achieved by providing magnets, a hook and loop fastener, 
tWo-sided tapes, or the like to the clamp and the stage. 

[0123] Additionally, FIG. 7 shoWs the structure in Which 
the socket 20 is provided on the internal face of the cover 
210; hoWever, the position of the socket 20 is not limited to 
this case. For example, the same effects above can be 
obtained by ?tting the socket on the upper lateral side of the 
cover 210. Here, the structure is designed so that the clamp 
14 becomes engaged, in accordance With the position of the 
socket, by the engaging part 170 and the depression 221b, 
and becomes detached from the socket 20 in conjunction 
With the open/close action of the cover 210. 
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EMBODIMENT 3 

[0124] FIG. 8 shoWs a clamp set of Embodiment 3 of the 
present invention. Embodiment 3 differs from Embodiment 
2 in using a scissor-type clamp (also called a hand clamp) 
180 in place of the clamp set. 

[0125] Speci?cally speaking, a pair of arms 181a and 
18119 biased by a publicly knoWn torsion spring (not shoWn) 
in the direction that keeps the scissors closed are provided at 
the socket ?tting position 221, and the arms 181 are ?xed at 
the socket ?tting position 221 by a linking part 182. On the 
paired arms 181a and 181b, operation parts 1811a and 1811b 
are provided so that the user is able to open the arms 181 
manually. On the other hand, a magnet MG2 is set on the 
cover 210 at a position facing the scissor-type clamp 180. 
The clamp 180 is set using the same engaging part 170 and 
the depression 221!) as those of Embodiment 2. 

[0126] According to the structure above, the user ?rst 
sandWiches a magnet MG 1 betWeen the paired arms While 
the transfusion tube 3 is being inserted betWeen the arms 181 
of the scissor-type clamp 180 (FIG. 8A). In this state, the 
cover 210 is closed, and a steady state is achieved When 
magnets MG1 and MG2 stick together While the scissor-type 
clamp 180 remains in the open state (FIG. 8B). 

[0127] In this state, if the cover 210 becomes unexpect 
edly opened, the state in Which the magnet MG1 is attached 
to the magnet MG2 of the cover 210 is maintained, then the 
arms 181 of the scissor-type clamp 180 close as the trans 
fusion tube 3 is kept inserted therein. HereWith, the trans 
fusion tube 3 is ?rmly blocked off by the paired arms 181a 
and 1811) (FIG. 8C). 

[0128] According to the above operations, effects almost 
similar to those of Embodiment 2 can be realiZed. In the state 
shoWn in FIG. 8C, by using the operation parts 1811a and 
1811b to nip the magnet MG1 With the paired arms 181a and 
181b, the user can set the state again back to one shoWn in 
FIG. 8A. 

[0129] Although Embodiment 3 uses the MG1 and MG2, 
the present invention is not limited to the case, similarly to 
Embodiment 2. Any structure can be used as long as an 
object sandWiched betWeen the arms of the clamp engages 
With the cover so that the scissor-type clamp closes When the 
cover is opened. For example, a nonmagnetic object is 
placed betWeen the arms of the clamp, and is then engaged 
With the cover using a hook and loop fastener, tWo-sided 
tapes, split-pin type projections or the like. 

[0130] In addition, the scissor-type clamp is not limited to 
the structure using the above torsion spring, and a publicly 
knoWn slide clamp may be used instead. 

[0131] Although the cover 210 above is opened and closed 
With a hinge, it may have a structure that the cover 210 slides 
open and closed With respect to the case. Also in this case, 
the engaging parts of the socket and the clamp can be set on 
the cover and the clamp ?tting position facing the cover. 

INDUSTRIAL APPLICABILITY 

[0132] The present invention is applicable to medical 
transfusion pumps, and can also be used as a safety device 
for transfusion sets, such as an intravenous drip set. 

1. A transfusion safety device comprising a clamp 
attached to a transfusion tube and a socket in Which the 
clamp is stored in a freely detachable manner, Wherein 
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the clamp has a structure in Which ?uid in the transfusion 
tube is released When the clamp is stored in the socket, 
and distribution of the ?uid is blocked olf When the 
clamp becomes detached from the socket, and 

the socket has a structure in Which the clamp becomes 
detached therefrom When an external force is applied to 
the transfusion tube. 

2. The transfusion safety device of claim 1, Wherein 

the clamp includes: 

an insertion path into Which the transfusion tube is 
inserted; and 

a movable mechanism that blocks olf the distribution of 
the ?uid by changing diameter of the insertion path. 

3. The transfusion safety device of claims 2, Wherein 

the clamp includes: 

a case having a 1st through-hole and a holloW part that 
communicates With the 1st through-hole; 

a movable body Which is slidably stored in the holloW 
part and has a 2nd through-hole; and 

a bias unit that slidably biases the movable body in the 
holloW part, Wherein 

the movable mechanism causes the movable body to slide 
in the holloW part so that the 1st and 2nd through-holes 
overlap each other in an aperture direction thereof to 
form the insertion path, and changes the diameter of the 
insertion path by adjusting a degree of overlap betWeen 
the 1st and 2nd through-holes With the use of the bias 
unit. 

4. The transfusion safety device of claim 3, Wherein 

the clamp has a structure in Which 

the 1st through-hole and another lst through-hole, 
Which is paired With the 1st through-hole, are posi 
tioned on a lateral face of the case in a tubular shape 
having a base, 

the movable body having the 2nd through-hole is stored 
in the holloW part of the case together With the bias 
unit, and 

the movable body slides in a longitudinal direction of 
the case, Which results in changing (i) length of the 
clamp in a longitudinal direction thereof and (ii) the 
diameter of the insertion path, 

the socket includes paired locking Walls Whose distance 
therebetWeen is smaller than the length of the clamp 
detached from the socket, and 

the clamp further has a structure in Which the movable 
body is pushed toWard the case against the bias unit, 
and stored betWeen the paired locking Walls of the 
socket With the 1st and 2nd through-holes being open. 

5. The transfusion safety device of claim 3, Wherein 

the bias unit is a spring. 
6. The transfusion safety device of claim 1, Wherein 

the clamp has one or more slits to guide the transfusion 
tube into an insertion path from a lateral side of the 
case. 
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7. A transfusion pump set, Wherein 

the transfusion safety device of claim 1 is attached to a 
transfusion pump. 

8. The transfusion pump set of claim 7, Wherein 

the socket is attached to the transfusion pump With a 
higher strength than a pull force required to detach the 
clamp. 

9. A transfusion safety device comprising a clamp 
attached to a transfusion tube and a socket in Which the 
clamp is stored in a freely detachable manner, Wherein 

the clamp has a structure in Which ?uid in the transfusion 
tube is released When the clamp is stored in the socket, 
and distribution of the ?uid is blocked olf When the 
clamp becomes detached from the socket, 

the socket is positioned on a cover Which is freely open 
and closed and covers a predetermined area in a case of 
a transfusion pump, and 

the clamp is provided in a manner that becomes detached 
from the socket in conjunction With opening of the 
cover. 

10. The transfusion safety device of claim 9, Wherein 

the transfusion pump includes a 1st engaging body at the 
predetermined area, 

the cover is ?xed onto the case With a hinge, 

the clamp includes a 2nd engaging body that is able to 
engage With the 1st engaging body When the cover is 
closed, and 

engagement strength of the 1st and 2nd engaging bodies 
is set to be higher than strength required When the 
clamp becomes detached from the socket. 

11. A transfusion safety device having a clamp attached to 
a transfusion tube, Wherein 

the clamp is a hand clamp having paired arms biased in a 
closing direction, and has a 1st engaging body held 
betWeen tips of the paired arms in a manner that 
maintains the paired arms in an open direction, 

the clamp is positioned, in a case of a transfusion pump, 
at a predetermined area enclosed by a cover that can be 
freely opened and closed, 

a 2nd engaging body that can be engaged With the 1st 
engaging body is positioned on the cover at a location 
facing the clamp, 

When the cover is closed, the 1st and 2nd engaging bodies 
engage With each other, and ?uid in the transfusion tube 
inserted through the paired arms is released, and 

the 1st engaging body becomes detached from the paired 
arms in conjunction With opening of the cover, Which 
causes the paired arms to be in a closed state so that 
distribution of the ?uid is blocked o?“. 

12. The transfusion safety device of claim 10, Wherein 

the 1st and 2nd engaging bodies are made of a magnetic 
substance. 

13. A transfusion pump set structured by the transfusion 
safety device of claim 9 being attached to a transfusion 
Pump 


